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[57] - ABSTRACT

The compounds are ferrocene derivatives useful as ofr-
gano-iron sources and hematinic agents. Compounds

disclosed are 1,1'-diethyl-e,a’-thiabiscyclopentadie-

nyl-iron-S-oxide and
1,1'-diethyl-a,a’-thiabiscyclopentadienyl-iron-S-
dioxide.

7 Claims, No Drawings
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My earlier US. Pat. No.-:3,382,26;7;59_.lwhic:£ﬁ :f'issiiEdl

May 7, 1968, discloses ferrocene cyclic thioethers

IALKYLIDENE) FERROCENE

3,952,036

S

which may be employed as starting materials in the

preparation of the compounds of the present invention. -

_ DETAILED _ DES&RIPTION . o

- The novel compounds of the present iﬁvehtion_:wmay |

be represented by the following formulae: .

a and

| II;fl

wherein R, R,, R; and R, are selected from the group
consisting of hydrogen, lower alkyl such as methyl,
ethyl, isopropyl, butyl and hexyl, an aryl such as
phenyl, or a nuclear-substituted phenyl such as halo-
gen-substituted phenyl, an aralkyl such as benzyl, phen-
ethyl, phenylisopropyl, diphenylmethyl, a cycloalkyl,
particularly a cycloalkyl having from 3 to 7 carbon
atoms such as cyclopropyl, cyclopentyl, cyclohexyl and
a cycloalkyl-lower alkyl such as cyclohexylmethyl and
cyclopentylethyl. - -

The novel compounds of Formula I, the S-dioxides,

are conveniently prepared by treating a corresponding
ferrocene cyclic thioether with a suitable oxidizing
agent in acetone. The preferred oxidizing agent is 30
percent hydrogen peroxide solution, but other oxidiz-

essentially complete after about 7 to 9 hours.
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* " are conveniently prepared by the same reaction except
" that the reaction is interrupted after about only two to

2

' The cOmpoﬁnds of Formula II, the S-mono-oxides,

three hours at reflux or at any other point at which is
can be established that the formation of the S-mono-

‘oxides is essentially complete and that significant for-
“mation of the S-dioxides has not occurred. The de-
 scribed processes may be illustrated as follows:
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ing agents such as m-chloroperbenzoic acid, peracetic 63

acid or permanganate may be used. The reaction is
preferably conducted under reflux conditions and 1s -

hours

in which R,, R, R; and R, are as previously defined.
- Representative of the compounds which may be pre-
pared by the described processes are the following:
1,1  '-dimethyl-a,a’-thiabiscyclopentadienyl-iron-S-
‘oxide, |
1,1’-dimethyl-a,a’-thiabiscyclopentadienyl-iron-S- .
~dioxide, | - o
1,1'-diethyl-a,a’-thiabis
OXide-, L S
- 1,1’-diethyl-a,a’-thiabiscyclopentadienyl-iron-S-
-dioxide, S B
1,1’'-dipropyl-a;e’-thiabiscyclopentadienyl-iron-S-
oxide, S - -
1,1’-dipropyl-a,a’-thiabiscyclopentadienyl-iron-S- .
dioxide, : | o
1,1'-diisopropyl-a,a’-thiabiscyclopentadienyl-iron-S-
| OXidea_- - o o
- 1,1'-diisopropyl-a,a’-thiabiscyclopentadienyl-iron-S-
~ dioxide, -

:_yclopentadienyl-iron—S-—

RS 11 ’..diphenyl-a,a'-thiabiscyclopentadienyl-iron-S-

oxide,



3,952,036

Ml
'n
3“ ..'I

j'l 1 -dlphenyl - a'“:-thlablscyclopentadleny}-lmn S-

dioxide, |
1,1 dlchlorophenyl e: a -thlablscyclepentadlenyl—
iron-S-oxide,

.....

1,1 -dlchlorophenyl a a: -thlablscyclepentadlenyl— e

~ iron-S- dlomde -.

1,1'-dibenzyl-a, -thlablscyclepentadlenyl -Iron- S--

oxide, and DT
 1,1'-dibenzyl-a,c —thlablscyclopentadlenyl -fron-S-

dioxide.

4 .
A mixture of 1 .0 g. (0.0035 mole) of 1,1"-diethyl-e,
o' -thiabiscyclopentadienyl-iron-S-oxide and 1.98 g

(0 0131 mele) of 30% H,0O, in 15 ml. of acetone 18

S heated‘at' 40°-55° for 2.5 hours, after which it:is leftat
~ 22° for'16 hours. The mixture is then-heated to retlux

~and maintained for 2.5 hours, after which an additional -

10

As previously mentioned, the ferrocene cyclic thioe-

thers which are employed as starting materials are dlS-
closed in U.S. Pat. No. 3,382,267. -
The ferrocene S-oxides, in addition to being useful

ergano -iron sources in chemical reactions, and as poly-
merlzmg agents, are effective: hematinic agents useful
in the treatment of iron deficiencies 1n ammals such as
piglets, and humans. -

When employed as pharmaceutical agents, the novel

compounds are combined with conventional pharma-
ceutical diluents and formed into dosage forms suitable
for oral or parenteral administration such as tablets,
capsules, syrups, elixirs and solutions.

Pharmaceutical carriers which are either solid or
liquid may be employed. The preferred liquid carrier 1S
water. However, suitable organic solvents such as pro-
pylene glycol may be used. Solid pharmaceutzcal carrl-

ers such as starch or sugar may be employed to form
powders which can, in turn, be tableted or used to fill
capsules. Other pharmaceutlcal excipients such as lu-
bricants, disintegrating agents and ﬂavormg agents may
also be empleyed

The unit dosage forms such as tablets or capsules
may contain any suitable predetermined amount of the
active ingredients and may be administered one or
more at a time at specified intervals. Generally, such
dosage forms will contain approximately 5 to 100 mg.
of the active ingredient. |

The exact quantity of the composition to be éadmlms-
tered will, of course, depend upon many factors, 1n-
cluding the elemental iron content .of the compound
and the nature and extent of the iron deﬁeiencj'f of the
patient. - |

The following examples illustrate the practice of the
present invention:

Example 1
1 1’-D1ethyl -Q, -thlablscycl()pentadlenyl-lron-s oxlde

A mixture of :10.0 g. (0.037mole) .of: 1,1’ dlethyl-
a,o'-thiabiscyclopentadienyl-iron and:-.14. 93 g. (0.132
mole) of 30% H,0, in 147 ml. of acetone'is refluxed for
2.5 hours, after which'it is cooled, and filtered through
Dicalite. The filtrate is diluted with brine and extracted
four times with ether. The combined extracts are
washed with brine, dried and concentrated to yield a
semi-solid which is recrystalllzed three times from ben-
zene to yleld 1,1'-diethyl-e,a’-thiabiscyclopentadienyl-
iron-S-oxide as yellow needles m.p. 200°-202°

Anal. Calcd. for CHHIﬁFeSO C, 58 35 H,.5:60.

Found: C, 58.73; H, 5.69.. . .

| | . Example 2 C .
1 1'-D1ethyl a,o -thlab1scyclepentad1enyl—1mn S dlex-
- G hde L e

60 _and R, are hydrogen.
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'- 1.48 g.(0.0131 mole) of H,0, is added and the reflux-
“ ing continued for 6.5 hours. The mixture is cooled,

filtered, and the filtrate dlluted to 125 ml. with water

- and cooled for 3 days: The precipitated solid is col-

lected and recrystallized from a small amount of 2-
propanol to yield 1,1'-diethyl-a,a’-thiabiscyclopenta-
dienyl-iron-S-dioxide as a yellow. powder, m.p.
188°-190°.

Anal. Calcd. for CHH“,FeSOz C, 55 27, H, 5.30.

Found: C, 55.40; H, 5.22.

I claim:

1. A compound selected from the compounds of the

following formulae:

CRR?_ o
Fe /502 l
-
@ R4

oL

in which R,, R,, R, and R, are selected from hydrogen,
methyl, ethyl, propyl, isopropyl, butyl, hexyl, phenyl,
chlorophenyl, benzyl, phenethyl, phenylisopropyl, di-
phenylmethyl, and cycloalkyl havmg from 3 to 7 car-
bon atoms.

2.:A cempound of Formula l of claim 1 i in whlch R,
and R, are alkyl. ~

3. A compound of Formula II ef clalm 1 in which R,

:and R, are alkyl.

4. A compound of Formula I of claim 1 in whlch R,
-and Rj are hydrogen. | 1
5. A compound of Formula Il of claim 1 m whlch R,

- 6. The compound of clalm 1 which 1s 1 1 -dlethyl-

&, -thiabiscyclopentadienyl-iron-S-oxide

7. The compound of claim 1 which is 1,1’ -dlethyl-

g & -thlablscyelopentadlenyl -iron- S-d10x1de



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 3,952,036
DATED : April 20, 1976
INVENTOR(S) : John T. Suh

It Is certified that error appears in the above—identified patent and that said Letters Patent
are hereby corrected as shown below:

In the title: "1,1-(Thiadialkylidene)" should read
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and should read "RELATED CASES'",
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